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LU) INTRODUCTION 


OGNSS/GPS Observation 


oO Existing Control Stations 


** Datum Transformation/Conversion 
Software 
Oo Columbus software 


0 GeoCalc Software 


Ss Software 
ective of the 


udy 


“The Nigeria Geodetic Datum Parameters 


O Ellipsoid: Clarke 1880 (a = 6378249.145m, f= 1/293.465). 


Oo Station Name: L40 (latitude 9°38'08.87"N and longitude 
6°30'58.76"E. 


Oo Orthometric height of station L40 = 281.13m. 


* Transformation between WGS84 and Minna Dat 


ums 
X T, 1 R -R\X 
Y) =|F/+Q+a9/-R 1 RR IY 


T, R -R 1||Z 


WG84 


Minna 


(1) 


** Conversion between Geodetic and Cartesian 
Rectangular Coordinates 


X =(N+ fA) cospcos 
Y =(N+ A)cogpsini 
Z=|Ni- &)+ Hsing 


Where 


a 


N=——__@ 
(1- (2f- £)sir? vy” (3) 


(4) 


Cartesian to Geodetic 
The Nigeria West Belt 


p =tan'|_2 _|1 ||| (5) par * 
(X24+¥ N+h Paremgtit Origin: 4° 00 
ribs 00" 
A =tan! z (8) 9 Longitude Origin: 4° 30’ 
OO" 
h=v X° +Y".seqp- N (7)! G False Northing: OmN 
Where, O False Easting: 


e —Eccentriysquared2 220788.266mE 
N = radius of curvature as Riven firactor: 0.99979 


TreAsstehoatken Parameters from WGS 84 to Minna 


Dat#m 93 809786m + 0.375857310m 

Ty = 89.748672m + 0.375857310m 
.83766m + 0.375857310m 
.000010827829 + 0.0000010311322 
= 0.0000018504213 + 0.0000015709539 
= 0.0000021194542 + 0.0000013005997 
= 0.99999393 + 0.0000010048219 


LU) METHODOLOGY 


“* Data Acquisition 


Oo GNSS Observation of four points (FGPEDY33, ESO 1, 
ESO 2, ESO 3, ESO 4 and ESO 5) 


Table 1: Geographic and Rectangular Coordinates of 


WGSS8&4 


6°16 
4 OV 2 on 
6° 16' 
36.54880" 
621k: 
33.29440" 
6° 16' 
28.62157" 


LATITUDE 


LONGITUDE 


9° 38) 
12.00033" 
Dp? 38" 
10.50577" 
9°38) 
oS oe 
9° 38) 
Ieee 


— Sg 


MINNA (CLARKE 
ELLIPSOID) 


NORTHING EASTING 


(m) (m) 

356579.809 

251980.6255 8 
356534.301 

251783.1869 1 
356574.032 

251683.3076 5 
356558.384 


291539.7379 0 


a a a ce oe 


**Data Processing 


& COLUMBUS - [NoNamet] - of 
| 8 File View Data Network Results Tools Options Window Help (- [=] x] 
DaeMe@|kx Qe Ma. h|NWUHE|\+ Faso Ato|< 1 44 4ER |v OI 


Geodetic --> State Plane - Zone: UD Transverse Mercator,,,TM --- Approx Geoid Hat (0.00) Added To Compute Height Scale ea 


Latitude: 6.1631... | Longitude: 5.3813... 


N 6-16-41.23004 = E §-38-14.60622 
N 6-16-34.80502 = £ 5-38-13.11168 
N 6-16-31.55031 = E §-38-14.39726 
N 6-16-26.87704 € 5-38-13.87801 
N 6-16-23.51176 = E 5-38-13.20334 


= | Statin[ North} East |_Ortho Hat | Radius Of Ga... | Gi 
SEOO! © 251972.74802 356576.67123 0.00000 6357032074 
7 | se0d2 25175.30661 356531.16225 0.00000 6357031.782 
 — |SE003  251675.42637 35657089981 0.00000 6957031.633 
SEOO4 © 251531.95574 356555.24511 0.00000 6357031.420 
~— |SE005 = 251428.44870 356534.73200 0.00000 6957031.267 


Station 


Select None | 


Compute | Keep | Inverse | Report | 


Demo AllTrans 3.002 (Unregistered version!) - Oo 
File Edit Parameter Calculation Extras Help 


B| 24) orm] ceo@] uTME| —_Loafle | swap| Reset] 2! Bp| 24] orm] ceo@| UTM fal 


Start Coordinate System ©! —Terom > | «| Target Coordinate System ai 
EPSG-Lode |*1 #-Parameter EPSG-Code |26391 
Ares [World od jwases aa DA Bae |Nigeria ~ | 
-Datum-Shift: : 
endaliotann lwesea (wGS84) + 0 = 93810m Sicedl Cam [Minna (Clarke 1880 (RGS)) + 
YO= 89.749m 
C Projection |Arden-Close ~| 20 S1181838m f* Projection [Nigeria West Belt ~/ 
Geographical (DMS) (© Geographical (Dec.) ex = ae 7 ( Geographical (DMS) © Geographical (Dec.) 
ey= L " 
C 3D-Cartesian c UTM ez = 0.000002" © 3D-Cartesian Cc UTM 
NMEA GGA m= 0.000006 ppm 
[ Inverse Parameter 
Geographical Coordinates 7 User defined 7P Plane Coordinates 
[¥GS84 (WGS84)] [Minna (Clarke 1880 (RGS))] 
Select 7-Parameter | 
PointName |ETEJE S. 0. PointName [NoName 
lee 4 + | 5 [38 {1200033 East [m] [ 356576.6655 
Lat [?' [+ 6 16 |42.97323 one North [m] 251972.7458 
one >> | 
Ell. Height [rm] | -0.0000 MSL-Height | -19.3463 
Start Calculation | New Input | Geoidmodel | | 
/EGM2008 
Number Number 
o Print File... | [ View File Select Geoidmodel | o Print File... | l View File 
C:\Program Files (x86)\4LLSAT SAlltrans 3.002\DATA Height-Shift = 0.000 m ‘Program Files (x86)\4LLSAT SAlltrans 3.002\DATA, 


Status: ok | New calculation ... 


e 2: Transformation and Conversion of the Global Geograpniic 
sitions to Minna Datum Rectangular Coordinates Using 


2 GeocCalc - O 


File Edit Process ‘Settings Help 
~ Spheroid Parameters 
Edit’Select Spheriod | Semi Major Asis Flattering 1."F 


+ | [63781 37.0000 [298.257223563 


Y Parameter Transform to WGS-84 [Bursa-ole] 


mS Ses “axis =< axis 
| Origin [93.8098 [89.7497 [-1 18.8377 metres 
Rotation 0.00001 jo.00000 0.00000 arc secs Ok | 


Scale 0.00001 ppm 
Cancel 
GeoCa | Cc WEDS WNW PEO COMP. GoM. au 
Geocomp Systems email: infoGhgpecocomp..com.au 


GeoCalc 32 Bit Vers 4.20 06/12/2078 08:30 CAPS IMS 


e 3: Transformation and Conversion of the Global Geograpiiic 
sitions to Minna Datum Rectangular Coordinates Using 


** Results Presentation and Analysis 


Table 2: Rectangular Coordinates of the Points Obtained 


Using Compass, Columbus, AllTrans and GeoCalc 
MINNA (CLARKE ELLIPSOID) 
=e) COMPASS COLUMBUS GEOCAL AllTrans 
ON BNO EASTI NORTH EASTI 
HING EASTIN NORTHI EASTIN NORTHI NG ING NG 
(m) G (m) NG(m) G (mM NG(m) (m) (m) (m) 


I HOTUE 251980 356579. 251972. 356576. 251694. 356577 251972 356576 
6255 8098 7460 6712 8359 2330 | .J/456 | 2.6655 


201763) 3505345251775.) 3856561, 251497. 306053 0)) 251775 356531 
.1869 3011 3066 1622 3962 7258 .3061 .1564 


1 
IRON 251683 356574. 251675. 356570. 251397. 356571 251675 356570 
3 .3076 0325 4264 8938 9156 4573 .4260 = .8881 


2015389)(350058, 251031. \)356005.4| 251253. | 356555 || 251531) 356555 
eye 3840 8557 2451 9453 cU7O0 28000 223895 
251436 356537. 251428. 356534. 251150. 356535 251428 356534 
so LA 8708 4487 7320 9368 2960 .4484 .7263 


Table 3: 


Compass and 


COLUMBUS GEOCAL AllTrans 


STATIO 
N 


SEOO1 


SEOO3 


| MEFAN | 


DIFF. 
IN 
NORTH 
ING (m) 
7.8795 
7.8803 
7.8812 
7.8822 


7.8827 


Points Coordinate Differences between 


the Datum Transformation Software 


DIFF. 
IN 
FASTIN 
G (m) 
3.1386 
3.1389 
3.1387 
3.1389 


3.1388 


DIFF. 
IN 
NORTH 
ING (m) 
285.789 
6 
285.790 
7 
285.792 
0 
285.792 
6 
285.794 
6 
QQ5 701 


DIFF. 
IN 


DIFF. 
IN 


FASTIN NORTH 
ING (m) NG (m) 


G (m) 
2.0763 
2S 
29752 
2.0770 


2.0748 


7.8797 


7.8808 


7.8816 


7.8824 


7.8830 


DIFF. 


IN 


FASTI 


3.1443 


3.1447 


3.1444 


3.1445 


3.1445 


6 ee) =| C\Users\ETEIES O\Des  ~ G 


File Edit Wiew Favorites Tools Help 


f.9016 m 
yieast)Move(Offset)|| 3.1436 m 
0.0000ppm 
End 
Point 


SEOO1|| -756.5215][0.0000]579.6568][0.00 


North(x)/RMS | FEast(y/RM 
0000 : 
SEOO?)) -953.9601)/0. 0000) 534.1481)]/0.00C 
SEQO2 pone oa4. eI oo 


[SEO03||-1053.8394||0.0000|/573.8795]|0.00¢ 


> 


constraint 
Adjustment nl 


Offsets in Northing and Easting of 
tware Positions 


Table 4: Differences between Offsets and Mean Differences in 


SOUOMASRE COLUMBUS GEOCAL AllTrans 


FASTIN NORTHIN  EASTIN FASTIN 
ele Veo NORTHING G G G NORTHING G 


7.9016 3.1438 7.9016 3.1438 7.9016 3.1438 
7.8812 3.1388 285.7919 2.5757 7.8815 3.1445 


TICLE YPLrAICE ama av awaya a DOAN a age awa () VY OD 7 


300 7° 


@ OFFSET 
BMEAN DIFF = 
= DIFFERENCE 


EASTING 
(rm) 


WORTHING 
(m) 


EASTING 
(m) 


NORTHING 
(rm) 


EASTING 
(m) 


MORTHIMG 
{m) 


AlTrans 


GEOCAL 


COLUMBUS 


LI CONCLUSION 


Oo The study has successfully compared three geodetic 
datum transformation software (Columbus, AllTrans 
and GeoCalc). 


O Recommended two (Columbus and AllTrans) for 
application between WGS 84 and Minna Datum. 


THANK YOU FOR LISTENING 
AND 
GOD BLESS 


